For rapid, accurate and sensitive detection of Listeria monocytogenes in food samples, colonies developed on the selective agar (Oxford agar) after immunomagnetic separation (IMS) were subjected to polymerase chain reaction (PCR) assay with the prf A1-2 primer pair. The proposed assay system was shown experimentally to be capable of specifically detecting the bacteria from food samples contaminated at more than 102 cfu/g. However, the enrichment culture after a short period of 16 h with the appropriate selective broth was needed before IMS-plating, because the bacterial contents in most actual food were as low as less than 102 cfu/g. However, even if the enrichment cultivation was employed before IMS, L. monocytogenes was detected within 3 days.
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Listeria monocytogenes has been recognized as one of the important foodborne pathogens since the early 1980's when it was demonstrated that outbreaks of foodborne listeriosis were caused by the ingestion of contaminated food such cheese, meat, ice cream and fish (Schiech, et al., 1983; Linnan, et al., 1988; McLauchlin, 1997) . In Japan, listeriosis has occurred only sporadically, and a definite foodborne outbreak has been not reported so far (Okutani, et al., 2004) . All 13 serovars of L. monocytogenes may cause listeriosis in people, but 95 0 of isolates from humans have been found to be 1/2a, 1/2b, or 4b. L. monocytogenes is widely distributed in the environment. It is found in vegetation, in soils, animal and human feces, sewage, and water. Approximately 2-6% of healthy people are estimated to be asymptomatic fecal carriers of the organism (Rocourt, 1996) , and wild and domestic animals may also be carriers. L. monocytogenes can be detected from a wide variety of food, including processed meats, fresh meat and fish, raw vegetables, prepared retail foods and dairy products (Bell and Kyriakides, 2002) . Although numbers are often very low in these foods, it is necessary to monitor the levels of L. monocytogenes in food because multiplication of the bacterium can potentially occur during refrigerated storage. Conventional methods require several days to detect L. monocytogenes from various food materials by enrichment culturing in selective broth, isolating the bacteria on selective agar and then differentiating them. At the same time, enzyme-linked immunosorbant assays and assays based on DNA probes or polymerase chain reaction (PCR) tests are readily available. Fluit et al.(1993) (lida et. al, 1998; Bell and Kyriakides, 2002) , was used in the following experiments.
The specificity of the IMB to Listeria species was examined with 102-103cfu/ml of different bacteria suspended in TE-buffer. The Listeria strains used included 11 strains of L. monocytogenes serovars 1/2a, 1/2b, 1/2c and 1/4b, and L. innocua. Also, other gram negative and positive bacteria were used as references. Although all Listeria spp.including L. monocytogenes and L. innocua developed typical colonies on the Oxford agar plates after the IMS, other bacterial species did not (Table 2) . Thus, the IMB was shown to capture only Listeria. For the identification of L. monocytogenes, the Listeria colonies on the plates were subjected to the PCR assay. Four primer pairs were first selected for the detection of L. monocytogenes by means of the PCR assay. In this trial, the assays were performed with the colonies of various bacterial species including L. monocytogenes developed on Brain Heart Infusion agar plates (Difco). The prfA 1-2 pair reacted exclusively with L. monocytogenes, but 3 other pairs cross-reacted minutely or definitely with several species (Table 3) . The prf A pair was confirmed to react only with L. monocytogenes and not with other Listeria spp.including L. innocua, L. ivanovii, L. welshimerl, L. gray/ and L. seekgeri. Even if the pair did not always react with all L. monocytogenes strains, the PCR with the pair was thought to be very effective for detection of the bacteria. Thus, the following experiments were performed using Oxford agar plate as the selective medium for IMS-plating and the prfA primer pair for the PCR assay. The sensitivity of the assay system was evaluated on food samples and human materials contaminated artificially with L. monocytogenes.
Food samples used were vegetables and vegetable salads, fruits and fruit juices, milk and dairy products, eggs and egg dishes, meat (pork and beef) and dishes prepared from such meat, and chicken purchased from retail shops. Human materials were feces and blood obtained from a healthy person. A 10% suspension of each sample was prepared with sterile saline solution, except in the case of milk and blood, and these fluid samples were inoculated with L. monocytogenes 4b at the level of 101or 102cfu/ml. The proposed method was shown to be capable of isolating and identifying L. monocytogenes from all samples, if the bacteria were present at more than 101 cfu/ml of the suspension (Table 4) . That is to say, L. monocytogenes could to be detected by the assay system experimentally if this bacteria were present at more than 102cfu/g. However, it is normal to find low levels of L. monocytogenes at less than 102cfu/g in many foods including milk, fish, meat, fruits, and vegetables (Blackburn and McClure, 2002) . Therefore, it is predicted that L. monocytogenes cannot be detected from the samples contaminated at very low levels of less than 102cfu/g by the proposed method.
Some retail meat samples from which L. monocytogenes was isolated by the conventional microbiological method were used for the detection of the bacteria. The bacterial contents of all meat samples were estimated to be less than 102 cfu/g, because the bacterial colonies did not appear on the selective agar streaked directly with 0.1m1 of the sample suspension. L. monocytogenes was isolated only by the enrichment culture (Table 5) . Although these samples were directly subjected to the KR assay after IMS-plating, L. monocytogenes was detected from only 2 among 28 samples (Table 5) . Therefore, after 1m1 of the 10% sample suspension was incubated at 30°C for 16 h in 9 ml of UVM broth (Oxoid) for the enrichment of Listeria, the cultures were subjected to IMS-plating. Consequently, L. monocytogenes was captured and identified from the meat samples by PCR with the prfA primer pair after IMS plating (Table 5) . Thus, when the bacteria are present in the food sample at a very low level of less than 102 cfu/g, it is necessary to carry out the enrichment cultivation with an appropriate selective medium before IMS to detect the bacteria more certainly. The L. monocytogenes contamination ratio of most food is estimated to be between 0.5 and 30%, and the bacterial content is reported to be as low as less than 102cfu/g (lida et al., 1998; Blachburn and McClure, 2002) . Therefore, the enrichment culture before the IMS may be important to the detection of bacteria 
